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Detecting Differential Item Functioning based on Gender: Field of
Mathematics in the TIMSS 2007

Seungbae LEE * Sukwoo KIM*

(Pusan National University)

Abstract

This study investigated not only the existence of differently functioned item due to gender but also
domain. In this study, the randomly selected data of TIMSS 2007, which consist of 681 male and 646
women, were analyzed.

To detect differently functioned items, this study employed Raju method. For Raju method,
three-parameter logistic model was selected. Signed and unsigned area between two item characteristic
curve were measured within the real ability range. An item which was detected commonly SA and UA
area in Raju method was defined as a differently functioned item.

As a result of this study, six items among twenty seven items of mathematics in the TIMSS 2007 were
differently functioned item. Five items among those six items, were in favor of boys and one item was in
favor of girls. Number, Geometric Shapes and Measures, and Applying were in favor of boys. but Data
Display, Reasoning were in favor of girls.

The conclusion of this study was summarized as existing differently functioned items in TIMSS 2007
and difference between favorable domain based gender. Finally, it is desirable to consider the differently
functioned items by relating those item content for improving the test reliability of TIMSS 2007.
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<Table 1> Subjects based on gender
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<Table 2> Construction of item based on content
and cognitive domain
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e | 00 B
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ent geometric
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. shapes 7, 8, 15, 16,
domain and 17, 23, 25 7
measures
data 2, 18, 19, 26 4
display
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cognitive Ivi 11, 14, 16, 20, 4
domain applymg | o1 22 24, 26, 1
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<Table 3> Descriptive statistics of total score

classify M S.D max. min.
gend boys | 19.76 | 8.497 27 0
er girls 19.03 | 8.076 27 6

TIMSS 2007 F&YJAgA RE %?‘?M o3t

1 @4% <Table 4>2} 7t}

<Table 4> Index of SA and UA based on gender

item gender
no. SA UA
1 -0.15086431 0.07093274
2 -0.36260109 0.31980947
3 0.17233437 0.24828075
4 -0.49517297 0.02221573
5 -0.29319302 0.25443779
6 -0.18199333 0.01539136
7 0.13599402 0.16559210
8 0.41985992 0.42235935
9 -0.10777401 0.21096181
10 -0.20257803 0.01255810
11 -0.05188967 0.10538286
12 0.33665604 0.34135721
13 0.03415175 0.09444258
14 -0.21983289 0.26331665
15 -0.02403268 0.16071590
16 -0.11692789 0.19418517
17 0.14300334 0.18041218
18 0.12384623 0.14397031
19 0.09281684 0.09856524
20 -0.26871857 0.12873471
21 0.07670763 0.15515671
22 0.34962612 0.34960812
23 0.30991925 0.32083843
24 0.39399266 0.39399266
25 -0.24807801 0.25232753
26 -0.15481230 0.01497535
27 0.24756541 0.25645979
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